(Short Form-36; Hospital Anxiety and Depression Scale), and pain. NeP was assessed by the Douleur Neuropathique 4 (DN4) and PainDetect questionnaires in this cross-sectional study. Results: The patients had similar education, smoking status, functioning, and HRQoL. However, the patients with RA declared a more severe visual analogue scale of pain and a higher BMI than those with SSc. The NeP component was detected in 42.6% (n = 23) of the SSc patients and in 45.3% (n = 24) of the RA patients (p > 0.05) according to DN4. On PainDetect, possible NeP was detected in 13.0% (n = 7) versus 15.1% (n = 8), whereas 16 .7% (n = 9) versus 17.0% (n = 9) were likely to have NeP in SSc and RA, respectively (p > 0.05). Most of the NeP characteristics were similar in SSc and RA, except for numbness and painful cold, which were notably more common in patients with SSc. Having the NeP compo-
Introduction
Rheumatoid arthritis (RA) is a systemic inflammatory disease characterized by progressive, persisting synovitis and structural damages leading to severe disability with functional loss [1] . Despite evolving therapies in the field of RA, some patients still suffer from a high level of persistent pain. A comprehensive assessment including the whole aspect of pain in patients with RA could take place with more advanced pain management protocols and good patient outcomes [2] .
Systemic sclerosis (SSc) is an autoimmune disease related to increasing fibrosis of the skin and some internal organs [3] [4] [5] . Only a few studies have investigated pain and its impact on health-related quality of life (HRQoL) and other parameters of disease-related outcomes and mood [6] [7] [8] .
Pain is usually an important complaint in most patients with rheumatic diseases [9, 10] . Neuropathic pain (NeP) in rheumatic diseases is common and is associated with a lesser QoL and a heavier burden of disease [11, 12] . Furthermore, studies assessing the neuropathic component of pain in the general population are scanty and report a predicted prevalence changing from 7 to 10% [13, 14] . Pain in RA may be of nociceptive and non-nociceptive origins, which lead to different pain characteristics detected by various tools [8, 10] . Despite clinical remission in RA, some patients may continue to declare unexpectedly higher levels of pain [15] [16] [17] . The International Association for the Study of Pain (IASP) has introduced the concept of NeP, defined as pain initiated or caused by a lesion or disease in the somatosensory system. Recently, experts have defined NeP as a direct consequence of a lesion or disease related to the somatosensory system [18] .
In this study, we aimed to compare pain characteristics particularly in terms of NeP and to evaluate the possible impact of the neuropathic component on QoL in patients with RA and SSc. [19, 20] . Patients with a prior diagnosis or those taking medications for NeP, mood disorders (including antidepressants, antipsychotics, and antiepileptics or continuous analgesics), uncontrolled diabetes or neurological disorders, or taking any biologic agents for their treatments were excluded.
Subjects and Methods

Participants
Procedures and Measures
All subjects were evaluated for disease-specific and generic outcome measures including disease activity parameters, physical functions, mental status, and HRQoL measures (Short Form-36; Health Assessment Questionnaire; Hospital Anxiety and Depression Scale). Symptom duration was defined as the beginning of Raynaud's phenomenon in SSc and arthritis in RA. The 6-min walking distance was assessed by the 6-min walking test noted in meters [21] . The visual analogue scale of pain (0-10 scale) within the last week was noted [22] . NeP assessed by the Douleur Neuropathique 4 (DN4) interview [23] and the PainDetect questionnaire were applied by the same experienced physician who was blinded to the clinical findings of the patient and outcome data.
The DN4 questionnaire consisted of 10 items. The first 7 items were related to self-reported pain sensation including burning, tingling, pins and needles, painful cold, electric shock, numbness, and itching. Three items (hypoesthesia to touch, hypoesthesia to prick, and brushing) were related to clinical findings. Patients with a score ≥4 in DN4 were considered as having "probable NeP." In both groups, all patients had pain complaints in the upper extremities; therefore, DN4 was applied to the upper extremities, hand and wrist joints, and skin between the hands and elbows.
The PainDetect questionnaire is a NeP screening tool consisting of 3 parts and 12 items. The first 7 items detect the pain gradation with each item scored from 0 to 5 points; the other 4 items are related to the pattern of pain course, and 1 item is related to radiating pain. The score of the PainDetect questionnaire ranged from 1 to 38. Patients with a score of 0-12 were considered negative. Patients with a score of 13-18 and ≥19 were considered "possible" and "likely" NeP patients, respectively [24] . Valid and reliable Turkish versions of the DN4 and PainDetect questionnaires have been published, and we used these versions [25, 26] . NeP assessment was made by the same physician (G.C.) who was blinded to the patients' clinical data. To prevent bias, physical examinations and the clinical assessments including the health assessments and QoL questionnaires were performed by another physician (K.E.) in the outpatient clinic of ERU Gevher Nesibe Hospital. The study protocol was approved by the local ethics committee of our institution, and written informed consent according to the Declaration of Helsinki was obtained from all patients. Statistical Analyses All data were analyzed by the Statistical Package for Social Sciences (SPSS 20.0; IBM, Armonk, NY, USA). The data of patients with SSc and RA were assessed for normal distribution using the Kolmogorov-Smirnov test. Demographic variables and clinical parameters of patients with RA and SSc were compared using the t test or χ 2 test. Patients with DN4 values < 4 or ≥4 were grouped as NeP negative and NeP positive and were compared within each group of RA and SSc using the t test. A p value of < 0.05 was considered statistically significant.
Results
Sixty patients with SSc and 60 patients with RA were consecutively recruited. Six patients were excluded because of current use of pregabalin and/or antidepressants with a previous diagnosis of NeP and mood disorders in the SSc group, and 7 patients in the RA group. Fifty-four patients in the SSc and 53 patients in the RA group consented and completed the study.
Clinical and Demographic Characteristics
All patients had similar age, gender, education, marital status, work status, and smoking status as well as functioning and HRQoL measures (Table 1) . However, patients with RA declared more severe pain on the visual analogue scale of pain (p = 0.003) and had a higher BMI than patients with SSc (p = 0.001). Thirteen patients had pulmonary involvement documented with respiratory functional tests, diffusion X-ray, and pulmonary arterial pressure measurements.
NeP Component
The neuropathic component was similar in patients with SSc versus RA. The neuropathic component was detected in 42.6% (n = 23) of the patients with SSc and in 45.3% (n = 24) of the patients with RA (p > 0.05) according to DN4 scores. According to the PainDetect questionnaire, a possible neuropathic component was detected in 13.0% (n = 7) versus 15.1% (n = 8), whereas 16.7% (n = 9) versus 17.0% (n = 9) were likely to have NeP in SSc and RA, respectively (p > 0.05). According to the DN4 questionnaire neuropathic characteristics of pain, defined as burning, electric shock, tingling, pins and needles, and itching, were similar in SSc and RA, except for painful cold and numbness, which were significantly more prevalent in patients with SSc (50.0%, n = 27 vs. 18.9%, n = 10, p = 0.001 and 51.9%, n = 28 vs. 24.5%, n = 13, p = 0.004, respectively).
NeP and Disease Burden
In patients with SSc with or without the NeP component (according to DN4) had similar functioning and health-related quality measures (Table 2 ). However, having the NeP component according to DN4 revealed a heavier burden of disease related to functioning, HRQoL, and psychometric components in patients with RA (Table 3). 
Discussion
Our study revealed that patients with RA and SSc had the NeP component and that it was associated with a heavier burden of disease in individuals with RA compared to those with SSc. In this study, we assessed the NeP component in RA and SSc by 2 widely used NeP screening tools, the DN4 and PainDetect questionnaires [27, 28] , and focused on the NeP component, which are the main differences from the previous study by Perrot et al. [11] .
The NeP component is important in the management of patients with SSc and RA. Only 1 study has previously assessed the NeP component in RA and SSc using the DN4 and the McGill pain questionnaires, which showed that the pain frequency scores were similar between patients with SSc and RA; the pain dimension scores did not correlate with the disease activity scores in patients with SSc and were remarkably lower than in patients with RA. In accordance with our results, Perrot et al. [11] showed that pain was more frequently mild and less severe in pa- VAS, visual analogue scale; 6MWT, 6-min walking test; HAQ, health assessment questionnaire; SF-36-PCS, short-form 36 physical component score; SF-36-MCS, short-form 36 mental component score, HADS, hospital anxiety and depression score; DAS28-CRP, disease activity score 28 joints, C-reactive protein. tients with SSc than RA. The same study showed a relationship between the NeP component, higher pain scores, and more frequent catastrophic pain in both diseases.
Koop et al. [12] showed that 17.0% of the patients with RA were classified as having likely NeP and 21.4% as having possible NeP according to the PainDetect questionnaire; neuropathic-like pain symptoms were independently associated with worse self-reported physical and mental health. Rifbjerg-Madsen et al. [29] reported that non-nociceptive pain was very common in RA and was associated with higher scores of disease activity. A recently published study that assessed the NeP component in RA by the PainDetect questionnaire showed that medium and higher scores of NeP had poorer effects on depression, anxiety, fatigue, pain, and the mental component of HRQoL. These patients also had higher disease activity scores independently from inflammatory origins but related to the non-nociceptive pain [30] . On the other hand, higher levels of pain were reported to be unrelated to disease activity as assessed by Disease Activity Score 28 [31] .
Chronic diseases such as RA and SSc can negatively influence patients in various ways related to physical and emotional suffering, functional limitations, and diminished QoL. Patients with RA and SSc may have pain generators more frequently than patients without any underlying disorder. NeP is often associated with lower QoL and comorbid conditions such as neuropsychiatric disturbances. As QoL covers various aspects of physical and mental health, this has a major impact on the burden of disease. Our results show that RA patients with co-existing NeP had poorer physical and mental components of QoL, which may be associated with a heavier clinical burden of disease, resulting in significant direct and indirect costs for these patients and also for the health-care system.
Pain in SSc has been seldom evaluated [6] . Racine et al. [32] suggested that pain and itch have a detrimental impact in patients with SSc and are associated with poor status of mental and physical functions and HRQoL. Merz et al. [33] showed that emotional health, physical health, and social support are more relevant to pain than disease severity in SSc. Pain levels might remain stable with a small extent of improvement over time, and the severity of pain was shown to be associated with the type of disease.
Our study revealed statistically significant differences between NeP-positive and NeP-negative patients with RA in some outcome variables such as pain, fatigue, QoL, and psychological status. However, our results present cross-sectional data and did not include a healthy control population. Therefore, it is quite difficult to conclude whether these differences are clinically meaningful or not. Our study population was relatively small and had a female majority, which may be a limitation. A longitudinal follow-up of patients with RA and SSc regarding the changes in the NeP component and severity with time and treatments may reveal valuable data.
Conclusion
In conclusion, the existence of the NeP component is similar between patients with RA and patients SSc. However, NeP was associated with a heavier burden of disease in patients with RA.
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